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(54) Title: DISPOSABLE FILTER AND SEPARATION METHOD USING THIS FILTER 
(57) Abstract 

A disposable filter comprises a bundle of hollow fibres arranged in a liousing 
having an inlet for a partide-laden volume of liquid to be filtered, as well as an outlet 
or a collecting chamber for the permeate. The inlet communicates with the interior of 
the hollow fibres, and the outlet or collecting chamber communicates with the exterior 
thereof. Before the filter is used, the moisture content of the hollow fibres is below O.I 
%, preferably below O.OS %. In a separation method for removing particles from a parti- 
cle-laden volume of liquid by means of such a fiher, a pressure difference is generated 
between the interior and the exterior of the hollow fibres when the liquid is supplied to 
the filter, thus increasing the yield of permeate and reducing the filtering time. The total 
area of the hollow fibres is dimensioned such that a major part of the maximum per- 
meate voliune available can be obtained when the liquid fiows once along the entire 
length of the hollow fibres, so that the filter can be discarded after a single use. 
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DISPOSABLE FILTER AND SEPARATION METHOD USING THIS FILTER 

This invention generally relates to a disposable fil- 
ter comprising a bundle of hollow fibres arranged in a 
5 housing having an inlet for a particle-laden volume of 
liquid to be filtered, as well as an outlet or a collect- 
ing chamber for the permeate, said inlet communicating 
with the interior of the hollow fibres, and said outlet or 
collecting chamber communicating with the exterior there- 
10 of. The invention particularly concerns such a disposable 
filter for separating blood cells from whole blood. 

Also, the invention generally relates to a separation 
method for removing small particles from a restricted 
volume of liquid. More precisely, the invention concerns a 
separation method for removing particles, such as cells, 
from a particle-laden volume of liquid by means of a fil- 
ter comprising a bundle of hollow fibres arranged in a 
housing having an inlet for said liquid, as well as an 
outlet or a collecting chamber for the permeate, the total 
area of said hollow fibres being dimensioned for maximxim 
exploitation the once the disposable filter is used, said 
inlet communicating with the interior of the hollow 
fibres, and said outlet or collecting chamber communicat- 
ing with the exterior thereof, a pressure difference being 
25 generated between the interior and the exterior of said 
fibres when the volume of liquid is supplied to the fil- 
ter, thus increasing the yield of permeate and reducing 
the filtering time. The invention particularly concerns 
such a method for separating blood cells from whole blood. 

In many situations, it is necessary to remove small 
particles from a liquid in order that the separated, pure 
liquid might serve its purpose. One prior art separation 
technique is filtering, by which relatively large, non- 
elastic particles are effectively removed. However, prior 
art filtering techniques for separating small, elastic 
particles are not up to the mark as to single use and 
restricted volumes of liquid. In particular, there are no 
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disposable filters suited for very small volumes (In the 
order of e.g. 0-1-10 ml), for example when separating 
blood cells from whole blood, and when quantitative ana- 
lysis of the permeate Is required. 
5 Thus, the present invention aims at providing a sepa- 

ration method and a device for Implementing this method, 
both using a hollow-fibre filter and meeting the following 
requirements . 

First, the filter . should be disposable and. therefore 
10 inexpensive, which necessitates simplicity of construc- 
tion. 

Second, the filter should be compact for easy manual 
handling . 

Third, the filtering time should be very short, for 
15 example some ten seconds. 

Fourth, the filter should give a high yield, i.e. as 
much permeate as possible, especially when the volumes of 
liquid are small. The yield should be at least 25%, as 
based on the volume of the liquid to be filtered. Of 
20 course, the filtering time mentioned above is the time 
needed for obtaining such a high yield. 

Fifth > the particles to be removed, especially cells, 
must not be decomposed during filtering, since this would 
entail that parts of the particles might pass the filter. 
25 Lastly, the permeate should allow a sufficiently 

accurate quantitative analysis. Thus, the concentrations 
of different substances in the permeate should essentially 
correspond to the concentrations in the original particle - 
laden liquid, the particle content thereof excluded. 
30 The prior art embraces a multitude of differently 

designed filters using one or more hollow fibres. These 
filters are either continuous, in which case they are, for 
obvious reasons, unsuitable for the purpose of this inven- 
tion, or disposable filters. 
35 EP-A-0,315,252, for Instance, discloses a disposable 

filter comprising hollow fibres. In this filter, the 
liquid to be filtered is passed over the exterior of a 
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hollow fibre which, to enable a sufficient yield, must be 
surrounded by a tube or the like, to produc a feed chan- 
nel which is narrow enough. This construction unavoidably 
becomes very complicated if a large number of hollow 
5 fibres are used in order to obtain the large filter sur- 
face necessary for producing a considerable yield in a 
short time. Further, this filter is only suited for quali- 
tative analysis of the different components of the per- 
meate . 

10 DE-Al-3,608,062 also discloses a disposable filter 

with a single hollow fibre. This filter is comparable with 
that of EP-A-0,315,252. 

It is true that there are prior art filters which, use 
hollow fibres and in which the liquid to be filtered is, 
15 in accordance with the invention, supplied to the interior 
of the fibres, but none of these existing filters satisfy 
the above requirements for the inventive filter. The main 
advantage of supplying the liquid to be filtered to the 
interior of the hollow fibres is that a sufficiently thin 
20 layer of liquid can be applied to the filter surface, 
thereby enabling effective filtering without any addi- 
tional means. As a result, it is possible to obtain a high 
ratio of total filtering area to total filter volume, a 
ratio which is of decisive importance to the compactness 
25 of the filter. 

According to the invention, the above requirements 
are met by a disposable filter of the type mentioned in 
the introduction to this specification and characterised 
in that the filter is hermetically sealed before use, and 
30 that the moisture content of said hollow fibres is lower 
than about 0.1%, preferably lower than about 0.05%. 

This filter can be made compact and, by suitable 
dimensioning of the hollow fibres, be given a total fil- 
tering area so as to obtain the desired yield and f il- 
35 tering time, while avoiding particle decomposition. 
Especially, this filter enables quantitative analysis 
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owing to the very low moisture content , i.e. the low 
liquid content. 

As will be described in more detail below, conven- 
tional hollow fibres regarded as dry have a moisture con- 
5 tent which, when the fibres , are used in a disposable fil- 
ter for filtering relatively small volumes of liquid, have 
a diluting effect on the permeate, causing a quantitative 
analysis thereof to give incorrect results as to the 
concentrations of analysed substances in the original 

10 volume of liquid. 

It should be observed that the hollow fibres used in 
filters normally have a quite significant moisture content 
in order to prevent damage to the hollow fibres and enable 
rapid start of the filtering operation, which usually 

15 requires wetting of the hollow fibre proper. The low mois- 
ture content according to the invention does not, however, 
cause any damage to the hollow fibres since the fibres are 
not dried until after having been mounted in the filter. 
Tests on hollow fibres consisting of cellulose ace- 

20 tate and having a moisture content of 2% (glycerol in 
aqueous solution) gave the following results when whole 
blood to which iodine had been added was used as testing 
liquid and permeate samples were taken at regular inter- 
vals of 30 sec. 

25 Samples Iodine (mg/ml) 

1 1.318 

2 1.452 

3 1.589 

The corresponding samples taken upon centrifuging 
30 showed the following results. 

Samples Iodine (mg/ml) 

1 1.735 

2 1.699 

3 1.660 

35 An acceptable value is the mean value (1.698) with a 

deviation of ±4%, which thus is attained by the centrifug- 
ing tests but not the filter tests. 
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Similar tests on other filter materials give corre- 
sponding results. To achieve satisfying results, a mois- 
ture content according to the invention is required. In 
tests, such results have been attained also for natural 
5 blood components, such as bilirxibin, albumin, LDH, iron 
and potassium, when using filter materials like poly- 
sulfone, cellulose triacetate and polyvinyl alcohol. 

Owing to the very low moisture content of the fibres 
according to the invention, fibres of hydrophilic material 
10 are preferred since the filtering time otherwise tends to 
be too long. 

Tests using a very hydrophobic filter material, such 
as polycarbonate, and involving whole blood and a pressvire 
difference of 0.5 bar, show that wetting of the filter 

15 material requires more than three minutes. A hydrophilic 
material, such as polysulfone, is wet through in 30 sec, 
and a very hydrophilic material, e.g. polyvinyl alcohol, 
is wet through in 15-20 sec. 

According to the invention, it is moreover desirable 

20 that the cross -sectional area of the pores of the hollow 
fibres increases from the interior of the fibres to the 
exterior, because such pores give, at a certain pressure 
<iifference across the fibre wall, the desired yield in a 
shorter time than pores of a substantially constant cross- 

25 sectional area corresponding to the smallest cross-sec- 
tional area of the pores preferred according to the inven- 
tion. Alternatively, this .property may be used for lower- 
ing the pressure difference, thereby reducing the risk of 
decomposition of the particles in the liquid to be fil- 

30 tered. 

In a preferred embodiment of the invention, the dis- 
posable filter comprises a chamber for collecting the 
residue, said chamber communicating with the interior of 
the hollow fibres furthest away from the inlet in the lon- 
35 gitudinal direction of said fibres. Suitably, this chamber 
is vented by means of at least one hollow fibre not used 
for the filtering. Especially, this residue-collecting 
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chamber is formed of a pari: of "the Inner volume of the 
hollow fibres si-tua-ted fur-thest away from the inlet in the 
longitudinal direction of said fibres. 

To prevent decomposition of the particles to be 
5 removed, especially cells, also the interior surface of 
the hollow fibres is treated to reduce the friction 
against the particles of the liquid and/or to increase 
biocompatibility . 

To prevent premature clogging of the pores of the 
10 hollow fibres, the largest pore openings on the inside of 
the fibres should be smaller than about 1/5, preferably 
1/10, of the size of the smallest particles to be removed 
from the liquid. 

In an especially preferred embodiment of the dispos- 
15 able filter according to the invention, the space between 
and around the hollow fibres in the housing may, to reduce 
the filtering time, be filled with a hydrophobic material, 
e.g. microspheres, permitting the passage of liquid. 

It should be emphasised that the disposable filter 
20 and the method according to the invention are particularly 
suited for separating blood corpuscles from whole blood, 
i.e producing blood plasma as permeate. Blood plasma, 
which comprises all the components of whole blood, with 
the exception of the red and white blood corpuscles, is 
25 today an important source for determining the health of 
humans and animals. Large-scale plasma separation is used 
in biochemical technique, and is of great importance in 
the medical service. In analysing technology, small sample 
volumes of plasma (0.001-5.0 ml) are generally desired, 
30 since this reduces the strain on the patient and involves 

a lower consumption of reagent for analysis. At present, ' 
plasma is separated from whole blood mainly by centrifug- 
ing, which is a laborious and time-consuming procedure. By 
manually separating plasma from whole blood in a closed 
35 disposable system in accordance with the invention, a 
reliable and highly expedient method of working is 
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obtained, which furthermore effectively prevents the ope- 
rator from coming into contact with the patient's blood. 

Although the invention is particularly suitable for 
separating blood plasma from whole blood, the requisite 
5 pressure difference being in the range of 0.05-0.5 bar, 
preferably 0.1-0.3 bar, it is by no means restricted to 
this application, but may be used for many othe^ purposes, 
especially in medicine, chemistry, microbiology, micrology 
and biochemistry. 

10 Suitably, the pressure difference is, at least part- 

ly, generated by producing a negative pressure in the 
housing before the liquid is supplied, by manually apply- 
ing a positive pressure to the inlet, and/or by applying a 
negative pressure to the outlet. To avoid hemolysis, it is 

15 essential that the pressure difference across the walls of 
the hollow fibres is confined to a given value within the 
above-mentioned range. For this purpose, the disposable 
filter may be equipped with a pressure relief valve ensur- 
ing the necessary restriction of the pressure difference. 

20 Alternatively, the inlet of the filter may have a throttle 
restricting the flow rate through the inlet, thereby indi- 
rectly restricting the pressure difference. 

It should be pointed out that the maximum pressure 
difference allowed depends on the ratio of the size of the 

25 smallest particles to be separated, to the size of the 
pore openings on the interior side of the hollow fibres. 
Naturally, the fact that the particles may be elastic, 
which makes the smallest diameter variable, is also of 
importance, as is the fact that the pores may have a 

30 constant cross-sectional area or a cross-sectional area 
increasing towards the exterior of the hollow fibres. 

The invention will now be described in more detail 
below, reference being had to the accompanying drawings, 
in which 

35 Fig. 1 is a side view showing a partly cut open first 

embodiment of a disposable filter according to the inven- 
tion. 
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Fig. 2A is a longitudinal section and Fig. 2B a 
cross-section of a second embodiment of a disposable fil- 
ter according to the invention, and 

Fig. 3 is a schematic, much enlarged longitudinal 
5 section of a hollow fibre of the type used in the inven- 
tive disposable filter. 

The embodiment of Fig. 1 comprises a housing 1 made 
up of a cylindrical sleeve 2 whose upper end is closed by 
an inlet lid 3 with an inlet tube 4 and whose lower end is 
10 closed by a residue lid 5. Immediately above the lid 5, an 
outlet tube 6 is fitted on the sleeve 2. A bundle of hol- 
low fibres 7 extend axially through the sleeve 2 and are, 
at the upper sleeve end, fitted into a sealing plug 8 in 
such a manner that the inlet tube communicates with the 
15 interior of the fibres, at the upper end thereof. The 

lower ends of the hollow fibres 7 are fitted into a second 
sealing plug 9 provided at the lower end of the sleeve 2, 
in such a manner that a residue chamber 10 formed between 
the- sealing plug 9 and the bottom of the residue lid 5 
20 communicates with the interior of the hollow fibres, at 

the lower end thereof. The outlet tube 6 communicates with 
the space around the hollow fibres 7 inside the sleeve 2. 
The total filter area of the hollow fibres is dimensioned 
such that a major part of the maximtim permeate volume 
25 available can be obtained when the liquid flows once along 
the entire length of the hollow fibres, so that the filter 
can be discarded after a single use. 

At least one hollow fibre 7' is closed at its upper 
end, and the interior of this fibre 7' thus does not com- 
30 municate with the inlet tube 4, but with the residue cham- 
ber 10 for venting of the latter. 

When a particle- laden volume of liquid is supplied 
through the inlet tube 4 to the disposable filter of 
Fig. 1, a pressure difference is generated between the 
35 inlet 4 and the outlet 6. This may be achieved in diffe- 
rent ways, for example by manually applying a positive 
pressure to the inlet, by applying a negative, pressure to 
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•the outlet, for instance by means of a so-called vacu- 
tainer, and/or by generating a negative pressure in the 
housing 1 before the liquid is supplied. Thus, the liquid 
will flow axially through the interior of the hollow 
5 fibres 7 from the inlet tube 4 towards the residue chamber 
10. While this happens, those particles unable to pass 
through the fibre walls will move towards the residue 
chamber 10, whereas the liquid proper will pass through 
the fibre walls and flow to the outlet tube 6 which com- 
10 municates with a container (not shown) for collecting the 
permeate. Naturally, the residue chamber 10 should be 
dimensioned with due regard to the expected volume of 
residue or the amount thereof which is to be contained in 
the residue chamber. 
15 The embodiment of Figs 2A and 2B mainly differs from 

that of Fig. 1 in that the bundle of hollow fibres 7 is 
doubled, so that all the fibre ends are fitted into one 
and the same sealing plug 11. In this case, the housing 1' 
is formed of a cylindrical sleeve 2' whose one end is 
20 closed with the exception of an outlet tube 6' and whose 
other end is closed by an inlet lid 3 ' . Between the lid 3 ' 
and the sealing plug 11, a partition 12 is arranged in 
such a manner that one end of the hollow fibres 7 is 
situated on one side of the partition 12, and the other 
25 end of the hollow fibres 7 is situated on the other side 
of this partition. Further, the inlet lid 3' is equipped 
with an inlet tube 4'. Like the embodiment of Fig. i, the 
embodiment of Fig. 2 comprises at least one hollow fibre 
7 • which is closed at the end facing the inlet tube 4 ' . a 
30 residue chamber 10' is formed between the inlet lid 3' and 
the sealing plug 11, on the side of the partition 12 where 
the inlet tube 4' is not arranged. 

In both the embodiment of Fig. 1 and that of Figs 2A 
and 23, a vent tube 13; 13' is suitably connected to the 
35 upper part of the sleeve 2; 2'. Advantageously, the tube 
13; 13' is equipped with a nonretuim valve permitting 
nothing but air to leave the housing 1 ; 1 ' . 
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The cross-section in Fig. 3 of a hollow fibre 7 
illustrates the filtering procedure in a disposable fil- 
ter according to the invention. When using this filter 
to separate blood plasma from whole blood, the total 

filter area of the hollow fibres 7 should be 10-100 

2 2 
cm /ml of whole blood, preferably 20-80 cm /ml. Further, 

the hollow fibres should have an internal diameter of 

0. 10-0.40 mm, preferably 0.15-0.30 mm, and a wall thick- 
ness of 0.001-0.150 mm, preferably 0,050-0.100 mm. More- 
over, the size of the fibre pores on the surface commu- 
nicating with the inlet should be 0.05-0.7 pm, prefer- 
ably 0.1-0.3 pm, and the porosity should be 60-95%. 
These values have been established in view of the fact 
that the red and white blood corpuscles constitute about 
45% by volume of whole blood. Generally speaking, the 
invention is especially suitable for liquids in which 
the particles to be removed make up at least about 10% 

by volume of the total liquid. This requires a filter 

2 2 
area of 5-100 cm /ml of liquid, preferably 15-50 cm /ml 

of liquid. 

As indicated in Fig. 3, the smallest opening area of 
the pores 14 in the fibre walls should be situated closest 
to the surface communicating with the inlet, i.e. closest 
to the interior of the hollow fibres 7* 

The passage of the liquid through the hollow fibre 7 
and that of the permeate through the fibre walls are indi- 
cated by arrows 15 in Fig. 3. For the liquid, the yield, 

1. e. the relative proportion of the liquid that rid of 
particles passes through the fibre walls, is at its 
largest at the beginning of the procedure. As time goes 
on, the yield decreases as a result of the increasing con- 
centration of particles closest to the Interior of the 
fibre walls, and the clogging of some of the pores 14. 
This also augments the risk of particles decomposing owing 
to contact with or friction against the interior of the 
fibre walls, which may aggravate the clogging of the pores 
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14, but also lead to the presenc of parts of particles in 
the permeate, which is highly undesirable. 

In the case of whole blood, the contact with or the 
friction against the inside of the hollow fibre 7 involves 
5 the risk of hemolysis. With the invention, this risk is 
considerably reduced in that the inside of the fibre 7 is 
made biocompatible, e.g. by heparinisation or sulphating. 

The heparinisation or sulfating thus contributes to 
increase the flow through the fibre walls, thereby aug- 
10 menting the yield and/or reducing the filtering time 
required . 

Suitable fibre materials include polypropylene, poly- 
vinyl alcohol, cellulose acetate, polyamide, polysulfone, 
polyacrylonitrile, and fluorinated polymers. 
15 To shorten the filtering time, it is furthermore 

essential that the dead volume in the housing, i.e. the 
difference between the total inner volume of the housing 
and the volume of the hollow fibres in the housing, is as 
small as possible. According to the invention, the dead 
20 volume can be reduced by filling the space between and 

around the hollow fibres in the housing with a hydrophobic 
material permitting the passage of liquid. Such a material 
suitably consists of glass microspheres having a diameter 
in the order of e.g. 200-500 vaa. By filling this space 
25 with such microspheres, the dead volume can be reduced to 
e.g. 10-30% of the total inner volume of the housing, in 
other words, the hollow fibres in an inventive disposable 
filter will take up at least 65% of the internal cross- 
sectional area of the housing; including the microspheres 
30 about 90% will be taken up. Thus, Figs 1 and 2A, which 

only show a few fibres, are very schematic, and in actual 
practice the fibres are packed quite close together. 

Several modifications of the above embodiments are 
conceivable within the scope of the invention, as indi- 
35 cated in the appended claims. 
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For instance, the outlet may communicate with a per- 
meate-collecting chamber joined to the filter. In the 
embodiment of Fig. 2, the outlet 6' may even be left out, 
and the sleeve 2' may also form a pcrmeate-collecting 
5 chamber. Optionally, the sleeve 2' is extended dovmwards, 
beyond the lowermost parts of the hollow fibres 7, 7' to 
form a permeate-collecting chamber entirely or partly 
separated from the space taken up by the hollow fibres. 
When a permeate-collecting chamber is joined to or 

10 integrated with the filter, the subsequent analysis of the 
permeate may, in some applications, be carried out without 
removing the chamber from the filter. However, it should 
suitably be possible to separate the permeate chamber from 
the rest of the filter. Especially, the permeate chamber 

15 may be a known spectrophotometric cuvette. Chemical sub- 
stances, e.g. colour reagents and/or enzymes, reagent 
strips or the like, may be provided in advance in the 
cuvette, thus enabling direct analysis of the filtrate 
without further handling thereof. 

20 Moreover, the inlet may be integrated or otherwise 

connected with a hypodermic needle. The different inlets 
and outlets of the filter may initially be closed by, for 
instance, a membrane which can be penetrated by e.g. a 
hypodermic needle. Also other closing means are conceiv- 

25 able, albeit not shown in the embodiments described which, 
by the way, do not comprise any means for restricting the 
pressure difference across the fibre walls. However, such 
means are obvious to the expert. 



6 
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CLAIMS 

1. A disposable fll-ter comprising a bundle of hollow 
fibres { 7 ) arranged in a housing ( 1 ; 1 ' ) having an inlet 
(4; 4') for a particle- laden volume of liquid to be fil- 
tered, as well as an outlet (6; 6') or a collecting cham- 
ber for the permeate, said inlet communicating with the 
interior of the hollow fibres, and said outlet or collect- 
ing chamber communicating with the exterior thereof, 
characterised in that the filter is herme- 
tically sealed before use, and that the moisture content 
of said hollow fibres (7) is lower than about 0.1%, pre- 
ferably lower than about 0.05%. 

2 . The disposable filter of claim 1, charac- 
terised in that the hollow fibres (7) consist of a 
hydrophilic material. 

3. The disposable filter of claim 1 or 2, c h a - 
racterised in that the cross-sectional area of 
the pores (14) of the hollow fibres (7) increases from the 
interior of said fibres to the exterior thereof. 

4. The disposable filter of any one of claims 1-3, 
characterised by a chamber (10; 10' ) for col- 
lecting the residue, said chamber communicating with the 
interior of the hollow fibres (7) furthest away from the 
inlet (4; 4') in the longitudinal direction of said hollow 
fibres and being vented by means of at least one hollow 
fibre ( 7 • ) not used for the filtering . 

5. The disposable filter of claim 4, charac- 
terised in that the residue-collecting chamber is 
formed of a part of the inner volume of the hollow fibres 
( 7 ) situated furthest away from the inlet ( 4 ; 4 ' ) in the 
longitudinal direction of said fibres. 

6. The disposable filter of any one of claims 1-5, 
characterised in that the interior surface of 
the hollow fibres (7) is treated to reduce the friction 
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against the particles of the liquid and/or to increase 
biocompatibili ty . 

7. The disposable filter of any one of claims lr6, 
characterised in that the size of the open- 

5 ings on the inside of the hollow fibres (7) is approxi- 
mately 1/5, preferably 1/10, of the size of the smallest 
particles to be removed from the liquid. 

8. The disposable filter of any one of claims 1-7, 
characterised in that the space between and 

10 aroxind the hollow fibres in the housing ( 1 ; 1 ' ) is filled 
with hydrophobic material, preferably microspheres, per- 
mitting the passage of liquid. 

9. The disposable filter of any one of claims 1-8, 
characterised in that there is a negative 

15 pressure in the housing (1; 1') before the filter is used. 

10. The disposable filter of any one of claims 1-9, 
for separating blood plasma from whole blood, cha- 
racterised in that the total inner filter area 
of the hollow fibres (7) is 10-100 cm^/ml of whole blood 

20 to be filtered, preferably 20-80 cm^/ml of whole blood. 

11. The disposable filter of claim 10, charac- 
terised in that the hollow fibres (7) have a pore 
diameter of 0.05-0.7 pm, preferably. 0. 1-0. 3 yim, on the 
interior, and a porosity of 60-95%. 

25 12. The disposable filter of claim 10 or 11, cha- 

racterised in that the hollow fibres (7) have 
an internal diameter of 0.10-0.40 nam, preferably 
0.15-0.30 mm, and a wall thickness of 0.001-0.150 mm, pre- 
ferably 0.05-0.10 mm. 

30 13. The disposable filter of any one of claims 10-12, 

characterised in that the inside of the 
hollow fibres (7) is heparinised or sulphated. 

14. The disposable filter of any one of claims 1-13, 
characterised by a pressure relief valve 
35 confining the pressure difference across the walls of the 
hollow fibres (7) to a given value. 
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against the particles of the liquid and/or to increase 

biocompatibility . 

7. The disposable filter of any one of claims 1-6, 
characterised in that the size of the open- 
ings on the inside of the hollow fibres (7) is approxi- 
mately 1/5, preferably 1/10, of the size of the smallest 
particles to be removed from the liquid. 

8. The disposable filter of any one of claims 1-7, 
characterised in that the space between and 
around the hollow fibres in the housing (1; 1') is filled 
with hydrophobic material, preferably microspheres, per- 
mitting the passage of liquid. 

9. The disposable filter of any one of claims 1-8, 
characterised in that there is a negative 
pressure in the housing (1; 1') before the filter is used. 

10. The disposable filter of any one of claims 1-9, 
for separating blood plasma from whole blood, cha- 
racterised in that the total inner filter area 
of the hollow fibres (7) is 10-100 cm^/ml of whole blood 
to be filtered, preferably 20-80 cm^/ml of whole blood- 

11. The disposable filter of claim 10, charac- 
terised in that the hollow fibres (7) have a pore 
diameter of 0.05-0,7 pm, preferably. 0. 1-0.3 pm, on the 
interior, and a porosity of 60-95%. 

12. The disposable filter of claim 10 or 11, cha- 
racterised in that the hollow fibres (7) have 
an internal diameter of 0.10-0-40 mm, preferably 
0.15-0.30 mm, and a wall thickness of 0.001-0.150 mm, pre- 
ferably 0.05-0.10 mm. 

13. The disposable filter of any one of claims 10-12, 
characterised in that the inside of the 
hollow fibres (7) is heparinised or sulphated. 

14. The disposable filter of any one of claims 1-13, 
characterised by a pressure relief valve 
confining the pressure difference across the walls of the 
hollow fibres (7) to a given value. 
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15. The disposable filter of any one of claims 1-13, 
charact rised In that the inlet (4; 4' ) has a 
throttle for restricting the flow rate through said inlet. 

16. A separation method for removing particles from a 
5 particle-laden volxime of liquid by means of a filter com- 
prising a bundle of hollow fibres arranged in a housing 
having an inlet for said liquid, as well as an outlet or a 
collecting chamber for the permeate, the total area of 
said hollow fibres being dimensioned for maximum exploita- 

10 tion the once the disposable filter is used, said inlet 

communicating with the interior of the hollow fibres, and 
said outlet or collecting chamber communicating with the 
exterior thereof, a pressure difference being generated 
between the interior and the exterior of said fibres when 
15 the volume of liquid is supplied to the filter, thus 

increasing the yield of permeate and reducing the filter- 
ing time, characterised in that the moisture 
content of said hollow fibres is reduced to at least 0.1%, 
preferably at least 0.05%, before use, and that the filter 
20 is then hermetically sealed. 

17. The method of claim 16, characteris- 
ed in that the liquid is prefiltered in order to remove 
particles more than five times as large as the smallest 
particles to be filtered out. 
25 18. The method of claim 16 or 17, for separating 

blood corpuscles from whole blood, character- 
ised in that, upon filtration, a pressure difference 
of 0.05-0.5 bar, preferably 0.1-0.3 bar, is generated 
across the fibre walls of a filter having hollow fibres 
30 with a wall thickness of 0.001-0.150 mm, preferably 

0.05-0.10 ram, and an internal diameter of 0.10-0.40 mm, 
preferably 0.15-0.30 ram. 
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